Urinary and sexual function and bother are important outcomes following radical prostatectomy (RP). Since urinary and sexual function are age-related, post-operative bother may vary by age. This study explores the disease-specific quality-of-life outcomes in young men compared with older men undergoing RP. Using CaPSURE data, we identified men who underwent RP and completed the UCLA Prostate Cancer Index (PCI) before and 1-year post-RP. Men were stratified by age (o55 years, 55-64, X65). Multivariate regression models were created: a linear model for predictors of PCI scores and a logistic model for predictors of severe declines in PCI domains. Younger men scored significantly better than older men in urinary function (P ¼ 0.04), urinary bother (P ¼ 0.02) and sexual function (Po0.0001) 1-year post-RP. Severe declines in urinary bother (odds ratio (OR) ¼ 1.54, 1.01-2.35) and sexual function (OR ¼ 3.20, 1.97-5.19) were more common in men X65 years. Men with relationships had less urinary bother (P ¼ 0.03) and were less likely to experience severe worsening of urinary bother (OR ¼ 0.32, 0.17-0.60) while having a greater risk of severe worsening of sexual bother (OR ¼ 2.74, 1.28-5.89). The use of sexual aids was associated with worse sexual bother (Po0.0001) and greater risk of severe worsening of sexual bother (OR ¼ 2.29, 1.54-3.30). Baseline PCI scores were independent predictors in all models. One year after RP, younger men (ageo55) have similar, or better, urinary and sexual function and bother. Baseline scores are strongly associated with post-RP scores and severity of declines. Current relationships and use of sexual aids have significant roles in post-RP bother.
Introduction
Data from the Surveillance, Epidemiology and End Results (SEER) registry indicate that the incidence of prostate cancer in men under 50 has risen over the past 10 years, with an annual percent increase of 9.5%. 1 Recent studies that examine prostate cancer in young men have primarily focused on oncologic outcomes, reporting similar or improved pathologic characteristics in younger men (o55 years old) when compared with older men (465 years old). [2] [3] [4] In addition, urinary and sexual function are known to worsen with age 5 and functional and health-related quality of life (HRQOL) outcomes are of great importance for young men treated with curative intent for prostate cancer. 6, 7 Urinary and sexual bother, or distress, after radical prostatectomy (RP) may be different for younger men if they have better baseline urinary and sexual function. For example, if younger men have higher baseline function, then any decrease in function may be associated with more significant bother than in older men. Alternatively, it has been shown that younger men have better preservation of urinary 8, 9 and sexual function 10, 11 after RP, which in turn could lead to less bother. The objective of this study was to compare the change in function and bother pre-and post-treatment between younger and older men undergoing RP for clinically localized prostate cancer.
Methods

Dataset
Patient data were analyzed from the Cancer of the Prostate Strategic Urologic Research Endeavor (CaP-SURE) study, a longitudinal, observational disease registry for men with biopsy-proven prostate cancer. Detailed descriptions of CaPSURE have been previously published. 12 The institutional review boards at the participating sites approved the study protocol and methods. All patients signed the informed consent and the HIPPA-complaint release of personal health information.
Subjects
Inclusion criteria for this analysis were men diagnosed with localized prostate cancer between 1999 and 2003, who underwent RP as primary treatment and completed an HRQOL questionnaire before and 1 year post-RP. Patients before 1999 were not included, because baseline questionnaires were not part of the data collection. The baseline and follow-up questionnaire compliance rate for CaPSURE is approximately 77%. Patients who received any form of radiation or hormonal therapy were excluded.
Subjects were categorized on the basis of age at diagnosis (o55, 55-64, 65 þ ). Baseline demographic (race, education, income, insurance status, relationship status) and clinical (serum prostate-specific antigen (PSA), pathologic stage, pathologic Gleason sum, diagnostic risk group, body mass index (BMI), number of comorbidities) data were collected. Clinical risk groups were based on a modification of those presented by D'Amico 13 (clinical stage T2c tumors are considered intermediated rather than high risk in CaPSURE).
Outcomes
Urinary and sexual function and bother were measured with the UCLA Prostate Cancer Index (PCI).
14 The PCI scores range from 0 to 100, with higher values representing better outcomes: higher functional scores represent better function; higher bother scores represent less bother.
One challenge in interpreting HRQOL is determining the magnitude of a clinically relevant change. Investigators often use the absolute change or percentage change. Differences of 5 points on 100-point QOL scales are considered clinically detectable. 15 However, these methods can be influenced by an individual's relative position on the scale. 16 Using one-half standard deviation (s.d.) change as the minimally detectable difference for HRQOL is an alternative technique that accounts for the variability in group responses. 17 In this analysis, we present both measures. Rather than use a half-s.d. change to detect a minimally detectable difference that may not be clinically relevant, we used a more conservative fulls.d. change as a measure of a severe decline in function or bother.
Statistical analysis
Baseline parameters were compared using w 2 tests. Mean pre-and post-treatment scores for the age groups were compared using analysis of variance. Pearson correlation coefficients were determined to evaluate the correlation between post-RP function and bother. Two regression models were created to analyze post-RP function and bother. First, a linear regression model, adjusted for all covariates, was used to predict individual post-RP PCI scores. The second model was created to predict severe decline/worsening in PCI scores from baseline, defined as a decrease of one standard deviation from the pre-RP mean score. This backward stepwise logistic regression model controlled for all covariates and forced inclusion of the age variable. Baseline function was included in all models. Baseline bother was included only in the bother models. All analyses were performed using SAS 9.1 for Microsoft Windows XP.
Results
Patient demographics
A total of 1143 men had PCI data at pre-and 1-year post-RP. The mean age of the group was 61.7 years (s.d. 6.9) with 190 (17%) under age 55, 526 (46%) aged 55-64 and 427 (37%) aged 65 or older. Table 1 presents baseline demographic and clinical characteristics of the study sample. Most men were white subjects and partnered.
Pre-and post-RP scores Urinary function and bother. Overall, men had high urinary function at baseline (mean urinary function pre-treatment for entire cohort ¼ 93), and there was no difference in the baseline scores among age groups (P ¼ 0.24) ( Table 2 ). Those 65 and older had significantly worse bother than the younger groups (P ¼ 0.03). Oneyear post-RP, the younger groups had significantly better urinary function and bother scores than the oldest group (Po0.01). The youngest group had significantly less preto post-RP mean change in the urinary function scale than did the oldest group (À13.6 vs À18.8, P ¼ 0.03). There was a moderate positive correlation between post-RP urinary function and bother (r ¼ 0.78079).
Sexual function and bother. All three age groups differed significantly from each other in pre-RP sexual function and bother scores with younger patients having better scores (Table 2) . Similarly, younger men had better post-RP sexual function scores. However, there were no age group differences in mean sexual bother scores 1-year post-RP; the mean decline/worsening in bother was statistically greater for those o55 than for the two older groups (Po0.01). There was little positive correlation between post-RP sexual function and bother (r ¼ 0.43704).
Linear regression for post-RP scores Urinary function and bother. Age was a significant predictor of post-RP urinary function and bother scores. One year after RP, the oldest cohort scored a mean 4.5 points worse (P ¼ 0.04) on the urinary function scale and 5.5 points worse (P ¼ 0.02) on the urinary bother scale compared with the youngest cohort ( Table 3 ). Those with three or more comorbidities also scored significantly worse than those without comorbidities in urinary function (P ¼ 0.03) and bother (P ¼ 0.04). Men not in a relationship scored 8 points worse (P ¼ 0.03) in urinary bother than did those in a relationship. Baseline urinary function scores were predictive in both models (Po0.0001).
Sexual function and bother. Age was a significant predictor of post-RP sexual function scores, but was not predictive of sexual bother ( Table 3 ). The youngest group scored almost 4 (P ¼ 0.05) and 9 (Po0.0001) points better in sexual function than the two older groups, respectively, 1-year post-RP. Nerve-sparing prostatectomy (P ¼ 0.003) and use of sexual aids (P ¼ 0.005) were associated with better sexual function. Baseline function predicted sexual function and bother. Those who used Quality of life after radical prostatectomy JL Wright et al sexual aids reported better sexual function (P ¼ 0.005) but had a 10-point worsening in sexual bother (Po0.0001).
Logistic regression for a severe decline in scores Urinary function and bother. The frequencies of a severe decline in urinary PCI scores at 1-year post-RP are shown in Table 4 . Approximately half of the men in each age group (range 49-54%) experienced a severe decline in urinary function, and one-third in each group (range 32-38%) experienced a severe worsening in urinary bother. A slightly higher percentage of men 65 and older had a severe decline in both urinary function and bother than younger men, but this difference was not statistically significant (P ¼ 0.11). In the logistic model, age was a significant predictor of having a severe decline in urinary bother, but not predictive of a severe decline in urinary function. Men over 65 years of age had a 30% increased risk of a severe worsening of urinary bother compared to those under 55 (Table 5) . Men who underwent nervesparing surgery were less likely to experience a severe decline in urinary function than those who underwent non-nerve-sparing RP. Men in a relationship were onethird as likely as single men to experience a severe worsening of urinary bother. Baseline PCI scores were predictive of a severe decline in both models.
Sexual function and bother. More than half of each age group experienced a severe decline in sexual function (range 51-58%) but a severe worsening of sexual bother was more common (Po0.01) in the o55 group (54%) than the two older groups (36 and 41%, respectively) ( Table 4 ). In the multivariate model, compared to the youngest group, the risk of a severe worsening in function was almost 60% and more than threefold higher in the two older groups, 1-year post-RP (Table 5) . Men in a relationship were less likely to have a severe worsening in sexual function, but more than twice as likely to have a severe worsening of sexual bother. Those who used sexual aids were more than twice as likely as those who did not use aids to have a severe worsening sexual bother. Baseline sexual PCI scores were predictive of a severe decline in both models. Including baseline urinary bother to explore whether there was an association between urinary and sexual bother did not change the model and urinary bother was not predictive. When 
Discussion
This study yielded several findings on the relationship of patient age at RP and QOL. First, in general, younger men (ageo55) had better mean baseline and post-RP function and bother scores than older men. Second, younger men have similar, or better, urinary and sexual function and bother compared to older men 1 year after RP, although younger men were at greater risk for a severe worsening in sexual bother. Third, baseline scores predict post-RP scores and risk of severe declines. Finally, relationship status and the use of sexual aides are important factors in men's bother after RP. Other studies support age as a predictor of function and bother after RP. [18] [19] [20] One analysis of sexual function and bother between men after RP or radiation therapy Quality of life after radical prostatectomy JL Wright et al suggested that, along with general health perception, the type of treatment and sexual function, age predicted sexual bother, with older men having less bother. 19 However, that study did not include pretreatment data. Another study identified age o65 as an independent predictor of return to near-baseline function; 18 however, these investigators did not include data on nerve-sparing status or use of erectile aids and did not investigate the bother domains, focusing solely on function.
In our study, sexual bother scores were significantly better (less distress) for young men pre-RP. However, despite better function post-operatively, young men had sexual bother scores similar to other age groups 1-year post-RP. Interestingly, in this data set, although there was a fairly strong correlation between urinary function and bother (r ¼ 0.78), there was a much weaker correlation between sexual function and bother (r ¼ 0.44). This disconnect between sexual function and bother illustrates the importance of an individual's perception of a disease state and the age-dependent differences in the impact of a loss of sexual function. Baseline sexual bother predicted higher post-RP scores and the risk of a severe worsening in sexual bother. The OR for a severe worsening was 1.04, indicating that for every one-point increase in baseline sexual bother, the risk of a severe worsening of sexual bother is 4% greater. For instance, a 10-point higher baseline bother score corresponds to a 40% increased risk of severe worsening at 1-year post-RP. Similarly, baseline sexual function predicted a severe worsening of sexual bother at 1 year, with higher function associated with a greater risk of worsening. In addition, the use of sexual aids was associated with greater risk of severe worsening of sexual bother. It cannot be determined whether patients used these aids because they felt bothered by their sexual dysfunction or whether the use of sexual aids increased patient sexual distress.
Men under 55 had less baseline urinary bother compared to those 65 years and older, although all men started with similar, high levels of urinary function. Postoperatively, older men had a greater decline in urinary function, and the 1-year urinary function and bother scores were statistically better in young men. Age group predicted individual post-RP urinary function and bother scores at 1 year, with those under 55 scoring higher than the oldest cohort on multivariate analysis. There was also a 30% higher risk of experiencing a severe worsening in urinary bother for the oldest age group relative to the youngest group. Other variables associated with better urinary function and bother at 1 year were being in a relationship, having more than two comorbidities, undergoing nerve-sparing RP and baseline PCI scores. Having a primary relationship may help men to cope with worse urinary bother, or perhaps the social embarrassment of poor urinary function is less for The role of the partner in urinary and sexual bother after prostatectomy is intriguing. Those men who were currently in a relationship experienced less urinary bother and were 70% less likely to have a severe worsening of urinary bother post-RP. Small series have demonstrated the role of spousal support in coping with the frustration associated with incontinence 21, 22 and in a larger study of low-income men with prostate cancer, relationship status improved both HRQOL and urinary bother after RP. 23 Interestingly, relationship status in the present study was associated with a more than twofold risk of a severe worsening of sexual bother. Whether this reflects poor spousal/partner communication, 24 or reflects higher preoperative expectations and preoperative sexual activity is not discernable in this study.
There are several limitations to this study. The use of 1-year post-RP data may not allow for improvement that some men experience during the 2nd year after RP. We chose the 1-year data point in part owing to the availability of larger numbers of subjects who completed both pre-and 1-year post-RP questionnaires. Analyses of 2-year data will be the subject of future investigations; however, from other studies, the improvements achieved in the 2nd year are relatively small 25 and not likely to alter the data dramatically. Another limitation of our study is the lack of precise data with regard to whether a nerve-sparing RP was performed bilaterally or unilaterally, a distinction that clearly affects sexual function and resultant sexual bother. Similarly, the use of sexual aids is a relatively crude variable that did not distinguish between medications and erection devices. Future study should investigate this in further detail to determine the relative impact of oral medications and other erection devices. Additionally, although the compliance rate for the questionnaires in CaPSURE is high (approximately 77%), the results may be affected by responded bias and the fact that the HRQOL outcome data are not normally distributed. Finally, there is potential for repeated significance testing, as the same population was tested in all four multivariate models. Despite these limitations, these data provide rigorous analysis of urinary and sexual bother after RP. Although the findings may be considered intuitive, they require formal analysis before opinion becomes fact. This large, longitudinal study provides meaningful results beyond prior studies because of the critical design, namely, including baseline data, controlling for multiple confounders and models that evaluate clinically relevant changes in health status.
Conclusion
In this longitudinal study of men undergoing RP, younger men have similar, or better, urinary and sexual function and bother compared with older men 1 year after RP. In addition, an individual's baseline scores are strongly associated with function and bother at 1 year. The use of sexual aids improves sexual function, but is associated with more sexual bother, and partners have an important role in both urinary and sexual bother after RP. MS); Joseph N Macaluso, Jr, MD (1995 Institute of New Orleans, Gretna, LA). This work was supported by TAP Pharmaceutical Products Inc.
